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IN THE CLAIMS 
Please amend the claims as follows: 

Claim 1 (Currently Amended): A method of facilitating a process performed by a 
semiconductor processing tool, comprising: 

inputting proc ooo data relating to an actual proces s being porformod by the 
s emiconductor proc oo oing tool; 

in p utting a fir s t principl e;, physical modol including a s et of computer en cod e d 
differential e quations, tho fir s t pr i nciples physical model d es cribing at l e ast on e of a b a s ic 
p hysical o r ch o mical attribute nf tb f semieeadaeteF proce ss ing tool; 

pu fun ning first principl e s simulation for t he actual pfeees s b ei ng p erforme d l inin g th e 
p hy s ical model to p * » idc a first pri ncip l e, s i mulation writ in a cc ordan t with tho proce ss 
d ata relating to flu , a el ual process being p er forme d in n r r l e. Lu s M ate the nrtiinl pfe e e ss 
boing porformod, said first principl es simulation r e sult being produced iu a time frnm n nh o rter 
in tim o than the actual pro c ess being p e rforme d 

inputting a first principles rj i ysjcaj model induding a set of computer-encoded 
djfjkentiaj equat es the first nrincm les physical m odel d escribin g at least one of a basic 
physical or chemical attribute nf the semiconductor processing tool; 

inpnttinp process data related to an actua l pro ce ss b eing performed by the 
semiconductor processing tool; 

setting initial and bound ary conditions for a spa t iall y resolved model of a physical 
geometry of th e semiconductor processing tool based on said process data related to the 
actual proces s being perform ed hv the semiconductor processing tool; 

solving the computer-en coded differential equations of the first principles simulation 
model for the s ^atiallv resolved " ^el concurrently with the actual process being performed 
,nd in a time frame shorte r in time than th e a ctua l pr ocess being performed; 
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providing a first principles simulation result from the so lution of the computer- 
encoded differential equations solved concur r ently with the actual process being performed ; 
and 

using the simulation result as part of a data set that characterizes the actual process 
being performed by the semiconductor processing tool. 

Claim 2 (Previously Presented): The method of Claim 1 , wherein said inputting 
process data comprises directly inputting the data relating to the actual process being 
performed by the semiconductor processing tool from at least one of a physical sensor and a 
metrology tool physically mounted on the semiconductor processing tool. 

Claim 3 (Previously Presented): The method of Claim 1, wherein said inputting 
process data comprises indirectly inputting the data relating to the actual process being 
performed by the semiconductor processing tool from at least one of a manual input device 
and a database. 

Claim 4 (Original): The method of Claim 3, wherein said indirectly inputting 
comprises inputting data recorded from a process previously performed by the semiconductor 
processing tool. 

Claim 5 (Original): The method of Claim 3, wherein said indirectly inputting 
comprises inputting data set by a simulation operator. 
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Claim 6 (Previously Presented): The method of Claim 1, wherein said inputting 
process data comprises inputting the data relating to a process performed by the 
semiconductor processing tool as virtual sensor data from a simulation module. 

Claim 7 (Previously Presented): The method of Claim 1, wherein said inputting 
process data comprises inputting data relating to at least one of the physical characteristics of 
the semiconductor processing tool and the semiconductor tool environment. 

Claim 8 (Original): The method of Claim 1 , wherein said inputting data comprises 
inputting data relating to at least one of a characteristic and a result of a process performed by 
the semiconductor processing tool. 

Claim 9 (Canceled). 

Claim 1 0 (Original): The method of Claim 1 , wherein said inputting a first principles 
physical model comprises inputting fundamental equations necessary to perform first 
principles simulation to obtain a simulation result that can form part of a data set that 
characterizes the process performed by the semiconductor processing tool. 

Claim 1 1 (Original): The method of Claim 1, wherein said performing first principles 
simulation comprises performing first principles simulation concurrently with the process 
performed by the semiconductor processing tool. 

Claim 1 2 (Original): The method of Claim 1 1 , wherein said performing first 
principles simulation comprises performing first principles simulation to provide a simulation 
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result that is a variation of a parameter tested by the concurrent process performed by the 
semiconductor processing tool. 

Claim 13 (Original): The method of Claim 1 1, wherein said performing first 
principles simulation comprises performing first principles simulation to provide a simulation 
result relating to a different parameter than a parameter tested by the concurrent process 
performed by the semiconductor processing tool. 

Claim 14 (Previously Presented): The method of Claim 1, farther comprising 
performing first principles simulation not concurrently with the process performed by the 
semiconductor processing tool. 

Claim 1 5 (Original): The method of Claim 1 , further comprising storing the data set 
in a library for subsequent use processes performed by the semiconductor processing tool. 

Claim 16 (Original): The method of Claim 1, further comprising using a network of 
interconnected resources to perform at least one of the process steps recited in Claim 1 . 


Claim 


17 (Original): The method of Claim 16, further composing using code 


parallelization among interconnected computational resources to share the computational 
load of the first principles simulation. 


Claim 18 (Original): The method of Claim 16, farther comprising sharing simulation 
information among interconnected resources to facilitate a process performed by the 
semiconductor processing tool. 
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Claim 19 (Original): The method of Claim 18, wherein said sharing simulation 
information comprises distributing simulation results among the interconnected resources to 
reduce redundant execution of substantially similar first principles simulations by different 


Clmm 20 (Original): The method of Claim 1 8, wherein said sharing simulation 
information comprises distributing model changes among the interconnected resources to 
reduce redundant refinements of first principles simulations by different resources. 

Claim 21 (Original): The method of Claim 18, further comprising using remote 
resources via a wide area network to facilitate the semiconductor process performed by the 
semiconductor processing tool. 

Claim 22 (Original): The method of Claim 2 1 , wherein said using remote resources 
comprises using at least one of remote computational and storage resources via a wide area 
network to facilitate the semiconductor process performed by the semiconductor processing 
tool. 

Claim 23 (Currently Amended): A system comprising: 

a semiconductor processing tool configured to perform an actual process; 

a n i npu t d ev i ce confi L 1 tr i-r 1 ' f^eess data rolati i m to the actual process being 

uctor procoaoing t( 
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a first principles simulation processor configured to[[:]] input a first principles 
physical model including a set of computer-encoded differential equations describing at least 
one of a basic physical or chemical attribute the semiconductor processing tool[[,]]; [[and]] 

,n in put device configured to input proc ess data related to an actual process being 
performed bv the semiconductor processing tool; and 

said first principles simulation p rocessor further configured to: 

initial and houndarv conditions for a spatially resolved model of a physical 
geometry of the s^mnductor pro caine tool based on said process data related to the 
actual process h ^in P performed b y the semiconductor processing tool, 

solve the pomp,,t^enooded differential equation* gfthg first principles simulation 
m .del for the spatially resolvghnod^^ 

and in a time fra™ Sorter in time t han the actu al p roce ss bein P performed, an d 

perform fif* y i ii vAy h i -i mn l n t ion for the 1 { tt eee ss bem g p< ■ rnrmnrt n -in C t he 

^M^e provide a first principles simulation result friomthe^^ 

performed m^eeetd^^^ 

wherein the simulation result is used as part of a data set that characterizes the process 
performed by the semiconductor processing tool. 

Claim 24 (Original): The system of Claim 23, wherein said input device comprises at 
least one of a physical sensor and a metrology tool physically mounted on the semiconductor 
processing tool. 
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Claim 25 (Original): The system of Claim 23, wherein said input device comprises at 
least one of a manual input device and a database. 

Claim 26 (Original): The system of Claim 25, wherein said input device is configured 
to input data recorded from a process previously performed by the semiconductor processing 
tool. 

Claim 27 (Original): The system of Claim 25, wherein said input device is configured 
to input data set by a simulation operator. 

Claim 28 (Original): The system of Claim 23, wherein said input device is configured 
to input the data relating to a process performed by the semiconductor processing tool as 
virtual sensor data from a simulation module. 

Claim 29 (Original): The system of Claim 23, wherein said input device is configured 
to input data relating to at least one of the physical characten sties of the semiconductor 
processing tool and the semiconductor tool environment. 

Claim 30 (Original): The system of Claim 23, wherein said input device is configured 
to input data relating to at least one of a characteristic and a result of a process performed by 
the semiconductor processing tool. 


Claim 31 (Canceled). 
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Claim 32 (Original): The system of Claim 23, wherein said processor is configured to 
input a first principles physical model comprising fundamental equations necessary to 
perform first principles simulation to obtain a simulation result that can form part of a data set 
that characterizes the process performed by the semiconductor processing tool. 

Claim 33 (Original): The system of Claim 23, wherein said processor is configured to 
perform said first principles simulation concurrently with the process performed by the 
semiconductor processing tool. 

Claim 34 (Original): The system of Claim 33, wherein said processor is configured to 
perform the first principles simulation to provide a simulation result that is a variation of a 
parameter tested by the concurrent process performed by the semiconductor processing tool. 

Claim 35 (Original): The system of Claim 33, wherein said processor is configured to 
perform the first principles simulation to provide a simulation result relating to a different 
parameter than a parameter tested by the concurrent process performed by the semiconductor 
processing tool. 

Claim 36 (Original): The system of Claim 23, wherein said processor is configured to 
perform said first principles simulation not concurrently with the process performed by the 
semiconductor processing tool. 

Claim 37 (Original): The system of Claim 23, wherein said processor is further 
configured to store the data set in a library for subsequent use processes performed by the 
semiconductor processing tool. 
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Claim 38 (Original): The system of Claim 23, further comprising a network of 
interconnected resources connected to said processor and configured to assist said processor 
in performing at least one of the inputting a first principles simulation model and performing 
a first principles simulation. 

Claim 39 (Original): The system of Claim 38, wherein said network of 
interconnected resources is configured to use code parallelization with said processor to share 
the computational load of the first principles simulation. 

Claim 40 (Original): The system of Claim 38, wherein said network of 
interconnected resources is configured to share simulation information with said processor to 
facilitate said process performed by the semiconductor processing tool. 

Claim 41 (Original): The system of Claim 40, wherein said network of 
interconnected resources is configured to distribute simulation results to said processor to 
reduce redundant execution of substantially similar first principles simulations. 

Claim 42 (Original): The system of Claim 40, wherein said network of 
interconnected resources is configured to distribute model changes to said processor to reduce 
redundant refinements of first principles simulations. 

Claim 43 (Original): The system of Claim 38, further comprising remote resources 
connected to said processor via a wide area network and configured to facilitate the 
semiconductor process performed by the semiconductor processing tool. 
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Claim 44 (Original): The system of Claim 43, wherein said remote resources 
comprise at least one of a computational and a storage resource. 

Claims 45 - 47 (Cancelled). 

Claim 48 (Currently Amended): At least one of non-volatile media and volatile 
media containing program instructions for execution on a processor, which when executed by 
the computer system, cause the processor to perform the steps of: 

inputti ng p rocoG^ data r elating to an actual pro™ np being performed by the 
semiconductor proc o saing tool; 

inp utting a fir s t p ri n c iple phy s i c al m u Jd iu t h ittin C n o f ror^puter-encod^ 
differe ntial equati o n,, t he fir s t prin ci pl e, physical m nrM d cu ibing u l 1 . n t nnn n f a b as k 
phyoioal or oh o mical attribute of th e Dcmic onductor proceeding tool, 
perf^^g-fe^^ 

4ata^ir^r^^ 
fesir^W^ 

in tim e than the actual process boing per fo rme d 

inputting a first principles ph ysical ™odel including a set of computer-encode d 
differentia] equati on, the first principles p h y sical model describir^atJe^or^otoMc 
physical or chemical attribute n f the semiconductor processing tool; 

inputtinp process data related to an actu al proce ss being performed by th e 
semiconductor processing tool; 
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setting initial and boundary conditions fo r a spatially resolved model of a physical 
peometrv of the semiconductor p r ocessing tool based on said process data related to th g 
actual process being performe d hv the semiconductor processing tool; 

sowing the ^mpnter-encod eH differential equations of the first principles simulation 
model for the spa^l y resolved mo d *! recurrently with the actual process being performed 
and in a time frame, shorter in tim e than t he actual p rocess bein g performed- 

pmviHin p a first principles simulation res ult from th e solution of the computer, 
encoded differential g elations solved concujre rfe^ 
and 

using the Simulation result as part of a data set that characterizes the actual process 
being performed by the semiconductor processing tool. 

Claim 49 (Previously Presented): The method of Claim 1 , wherein said performing a 
first principles simulation comprises: 

providing for the first principles simulation a reuse of known solutions as initial 
conditions for the first principles simulation. 

Claim 50 (Previously Presented): The system of Claim 23, wherein the first 
principles simulator is configured to prov.de for the first principles simulation a reuse of 
known solutions as initial conditions for the first principles simulation. 


Claim 51 (Cancelled). 
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